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Assignment-4

The due date for submitting this assignment has passed. Due on 2017-08-20, 23:59 IST.
As per our records you have not submitted this assignment.

1) Consider the maximum likelihood (ML) multi-antenna channel estimation 1 point

problem with N transmitted pilot vectors X(k) = [x; (k), x2(k), ..., xp (K)]",
1 <k < N and N received symbols y(1), y(2), ..., y(IN). Let the channel vector be
h = [hy, hy, ..., har]". Let the pilot matrix be X. The ML estimate of h s,

XT'X)"'XTy
X"X)"'X"h
X_ly

XXXy

No, the answer is incorrect.

Score: 0

Accepted Answers:

X"X)~'X"y

2) Consider a multi-antenna channel estimation scenario with N = 4 pilot vectors 7 point

X(l) = [3’ 2]T7 X(Z) = [_2’ I]T’ X(3) = [_1’ _2]T7 X(4) = [_1’ 3]T . Let the
corresponding received vector be y = [3, 2,2, 1]7. Let the dB noise variance be
—4.77d B. The corresponding pilot matrix X is,
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No, the answer is incorrect.
Score: 0

Accepted Answers:
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3) Consider a multi-antenna channel estimation scenario with N = 4 pilot vectors 1 point
x(1) = [3,2]",x(2) = [-2,1]7,x(3) = [-1,-2]",x(4) = [-1,3]7 . Let the
corresponding received vector be y = [3,2,2, 1]7. Let the dB noise variance be
—4.77d B. The pseudo-inverse of the pilot matrix X is,

L[ 16 -13 —4 —9]
87 7 7 -9 16
a1 17 14 21
871 5 -27 9 12
42 32
|29 16
871 —21 -72
-16 38
| 33 -23 8 25
871 12 —14 34 —45

No, the answer is incorrect.
Score: 0

Accepted Answers:
1 [ 16 -13 -4 -9 ]
S 7 -9 16

4) Consider a multi-antenna channel estimation scenario with N = 4 pilot vectors 1 point
x(1) = [3,21",x(2) = [-2,1]",x(3) = [-1,-2]",x(4) = [-1,3]" . Let the
corresponding received vector be y = [3,2,2, 1]7. Let the dB noise variance be
—4.77dB . The estimate of the channel vector h is,
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No, the answer is incorrect.
Score: 0

Accepted Answers:
l 5
e v

5) Consider a multi-antenna channel estimation scenario with N = 4 1 pag
pilot vectors x(1) = [3,2]7,x(2) = [-2,1]7,x(3) = [-1,-2]T,x(4) = [-1, 3]

Let the corresponding received vector be y = [3,2,2, 1]7. Let the dB noise variance
—4.77d B. The covariance of the ML estimate is,

L[5 o]
0 5

S w=
(ST

[ 6 0
K I

[ 6 -1
w0 5

No, the answer is incorrect.
Score: 0

Accepted Answers:
B
261 | _1 5
6) Consider a multi-antenna channel estimation scenario. In general, when are the 17 point

estimation errors of the various channel coefficients uncorrelated for a scenario with 11D

2

noise samples of variance ¢~ each?

When the pilot matrix is square
When the pilot matrix is invertible
When the columns of pilot matrix are orthogonal
None of the above
No, the answer is incorrect.
Score: 0
Accepted Answers:

When the columns of pilot matrix are orthogonal

7) Consider a multi-antenna channel estimation scenario with N = 3 pilot vectors 1 point
x(1) = [1, Z]T, x(2) = [3, —I]T, x(3) = [1, I]T. Let the corresponding received
vectorbey = [2, 1, 217 The pseudo-inverse of the pilot matrix X is,
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No, the answer is incorrect.
Score: 0

Accepted Answers:
1 3 1
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8) Consider a multi-antenna channel estimation scenario with N = 3 pilot vectors 1 pq 8+
x(1) = [1,2]7,x(2) = [3,-1]7,x(3) = [1, 1]7. Let the corresponding received
vector be y = [2, 1,2]7. The ML estimate of the channel is given as
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No, the answer is incorrect.
Score: 0

Accepted Answers:

ol =]

9) Consider a multi-antenna channel estimation scenario with N = 3 pilot vectors 1 point
x(1) =[1,2]",x(2) = [3, -1]7,x(3) = [1, 1]7. Let the corresponding received
vectorbe y = [2,1,2]7. Let the dB noise variance be 3d B. The covariance of the ML
estimate is,
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2 2
2 2
No, the answer is incorrect.

Score: 0

Accepted Answers:

2
11 0

2
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10Consider a multi-antenna channel estimation scenario with N = 3 pilot vectors 1 poin

x(1) = [1,217,x(2) = [3, =177, x(3) = [1,1]7. The correlation between the

estimation errors of the individual channel coefficients is,

11
6

0

No, the answer is incorrect.
Score: 0

Accepted Answers:

0
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